p38 activation in uninjured primary afferent neurons and in spinal microglia contributes to the development of neuropathic pain induced by selective motor fiber injury.
Compelling evidence shows that the adjacent uninjured primary afferents play an important role in the development of neuropathic pain after nerve injury. The underlying mechanisms, however, are largely unknown. In the present study, the selective motor fiber injury was performed by L5 ventral root transection (L5 VRT), and p38 activation in dorsal root ganglia (DRG) and L5 spinal dorsal horn was examined. The results showed that phospho-p38 immunoreactivity (p-p38-IR) was increased in both L4 and L5 DRGs, starting on day 1 and persisting for nearly 3 weeks (P<0.05) following L5 VRT and that the activated p38 was confined in neurons, especially in IB4 positive C-type neurons. L5 VRT also induced p38 activation in L5 spinal dorsal horn, occurred at the first day after the lesion and lasted for 2 weeks (P<0.05). The activated p38 is restricted entirely in spinal microglia. In contrast, selective injury of sensory neurons by L5 dorsal root transection (L5 DRT) failed to induce behavioral signs of neuropathic pain and activated p38 only in L5 DRG but not in L4 DRG and L5 spinal dorsal horn. Intraperitoneal injection of thalidomide, an inhibitor of TNF-alpha synthesis, prevented p38 activation in DRG and spinal cord. Intrathecal injection of p38 inhibitor SB203580, starting before L5 VRT, inhibited the abnormal pain behaviors. Post-treatment with SB203580 performed at the 1st day or at the 8th day after surgery also reduced established neuropathic pain. These data suggest that p38 activation in uninjured DRGs neurons and in spinal microglia is necessary for the initiation and maintenance of neuropathic pain induced by L5 VRT.